It has been suggested recently (Mossel, 1958) that the bifid bacteria (usually referred to as Lactobacillus bifidus in the literature) may be suitable indicators of fecal contamination of foods and/or waters. The feces of man and certain animals are rich sources of these organisms (Haenel, 1956; Haenel and Miller-Beuthow, 1956) From the water materials prepared in this way, the numbers of the bifid bacteria, the coliforms, and the enterococci were determined immediately upon completing the preparation and 1, 2, 3, 5, 8, and 12 days after the beginning of the experiment. Determination of the different groups of bacteria. The membrane filter technique was employed for the three groups of bacteria in question. For the bifid bacteria, the procedure described by Gyllenberg and Niemeli (1959) wias used. To effect an easier counting of the colonies, 0.01 per cent of 2,3,5-triphenyltetrazolium chloride was incorporated in the medium. For the enterococci, the M-enterococcus medium (Slanetz and Bartley, 1957) was employed. In some trials, BactoCasitone2 was used instead of Bacto-Tryptose2 but this modification did not influence the counts. For the coliforms, the Congo agar described in Anvisningar for vattenundersokningar (1953) was adopted. Preliminary experiments clearly showed that with the membrane filter technique the Congo agar gave counts in good quantitative agreement with endo agar or violet red bile agar, but appeared to be superior to these media with regard to the uniformity of coliform colonies, thus permitting easier interpretation, and, consequently, more rapid counting.
It has been suggested recently (Mossel, 1958) that the bifid bacteria (usually referred to as Lactobacillus bifidus in the literature) may be suitable indicators of fecal contamination of foods and/or waters. The feces of man and certain animals are rich sources of these organisms (Haenel, 1956; Haenel and Miller-Beuthow, 1956 ) which, so far as is known, do not grow in other natural environments. The specificity of the bifid bacteria as indicators of fecal pollution, and, accordingly, the significance of their occurrence and numbers in foods and waters may depend largely upon their extraenteral survival, particularly as compared with the survival of other bacteria of intestinal origin, for example, coliforms and enterococci. In the study reported here such a comparison was made with regard to the survival in water under different conditions, and the data may thus provide information relevant to the evaluation of the suitability of the bifid bacteria as indicators of fecal pollution in water. Determination of the different groups of bacteria. The membrane filter technique was employed for the three groups of bacteria in question. For the bifid bacteria, the procedure described by Gyllenberg and Niemeli (1959) wias used. To effect an easier counting of the colonies, 0.01 per cent of 2,3,5-triphenyltetrazolium chloride was incorporated in the medium. For the enterococci, the M-enterococcus medium (Slanetz and Bartley, 1957) was employed. In some trials, BactoCasitone2 was used instead of Bacto-Tryptose2 but this modification did not influence the counts. For the coliforms, the Congo agar described in Anvisningar for vattenundersokningar (1953) was adopted. Preliminary experiments clearly showed that with the membrane filter technique the Congo agar gave counts in good quantitative agreement with endo agar or violet red bile agar, but appeared to be superior to these media with regard to the uniformity of coliform colonies, thus permitting easier interpretation, and, consequently, more rapid counting.
MATERIALS
The colonies of the enterococci and the coliforms were counted after incubation at 37 C; enterococci for 48 hr, coliforms for 18 to 22 hr. For comparison, most probable number (MPN) counts were performed for the coliforms both by employing standard lactose broth and the Eijkman procedure (glucose broth, incubation at 45 C in air).
All filtrations were carried out employing the apparatus Coli 53 with the membranes Co 53 (grid markings).
RESULTS AND DISCUSSION
Since there did not occur real differences in the survival of the test organisms in the different waters and the different concentrations of feces, the following discussion can be limited to a comparison of the changes in the numbers of the three groups of bacteria at both refrigerator and room temperatures of storage. SURVIVAL OF BACTERIA IN WATER tained immediately upon starting the experiments, after 2 days and after 12 days at room temperature, and after 12 days at refrigerator temperature are given. These data show that initial colony counts in the range of 10 to 107 per g of feces were encountered for the coliform bacteria and the enterococci, whereas the corresponding figures for the bifid bacteria were considerably higher (>108 per g). During the first 2 days of storage there occurred, however, particularly in lake water (c), as described in general procedure, an increase in the numbers of coliform bacteria and enterococci at room temperature, whereas the figures for the bifid bacteria were reduced during this period of storage. From the 2nd day on, also, the numbers of coliform bacteria and enterococci dropped. As can be calculated (table 2), the reduction rate of the numbers of coliform bacteria was, during this period of storage, of the same order of magnitude as that of the bifid bacteria. The decimal reduction time was about 80 hr for both of these groups of bacteria. For the enterococci, the rate at which the number was reduced was somewhat lower; the decimal reduction time at room temperature approached 100 hr during the period from the 2nd day to the 12th day of storage.
At refrigerator temperature the numbers of all three types of bacteria were reduced from the beginning of the experiments, although, initially, only very slightly. Here again, the reduction rates of the numbers of coliform bacteria and bifid bacteria were almost equal, whereas the numbers of enterococci were reduced at a considerably lower rate. General conclusions. From the data given above it can be concluded that the bifid bacteria survive under the conditions prevailing in natural water about equally as well as do the coliform bacteria. The main difference in the behavior of these two groups of bacteria is that the in water and are geometrical means of the data from five bifid bacteria are definitely incapable of multiplication under these conditions, whereas the coliform bacteria may show some initial increase in the colony counts. This fact, of course, gives rise to a change in the colony count ratio of bifid bacteria to coliform bacteria. As shown in table 3, this ratio in our experiments dropped from an initial figure of 24 to about 6 during 2 days of storage at room temperature. A similar drop was found also in the colony count ratio of bifid bacteria to enterococci. This last mentioned ratio was, however, reduced continuously upon prolonged storage, due to the fact that the enterococci showed lower rates of reduction than the bifid bacteria under the extraenteral conditions studied.
The significance of the occurrence of the bifid bacteria in water cannot be definitely assessed only on the basis of the data given in this paper. Additional and more exact data on their distribution in nature are necessary for this purpose. It can be emphasized, however, that bifid bacteria occur in the feces of man in much higher numbers (in the range of 10 to 1OOX) than coliform bacteria and enterococci. A similar ratio when found in relatively warm waters (18 to 20 C) may thus indicate recent pollution since this ratio decreases rather rapidly under such conditions. In cold waters (4 to 6 C) the changes in the relative figures occur more slowly, but the ratio of bifid bacteria to enterococci, in particular, diminishes with time also in cold waters, and may thus provide some information about the pollution. 
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D. W. FLETCHER AND E. S. E. HAFEZ SUMMARY Immediately upon the suspension of feces in water, the numbers of bifid bacteria were 10 to 100 times as high as the numbers of coliform bacteria and enterococci. In water stored at room temperature, this ratio was considerably decreased during the first 2 days, because the coliform bacteria and the enterococci were capable of some multiplication, whereas the bifid bacteria were not. When the coliform bacteria once had entered the phase of reduction in their numbers, there seemed to be no distinct difference in the relative survival of coliform bacteria and bifid bacteria at room temperature. A lower reduction rate was found with regard to the numbers of enterococci. At refrigerator temperature the numbers of all the bacteria considered were reduced continuously. The reduction rates were: bifid bacteria > coliform bacteria > enterococci.
has been the lack of animals which one can predict will bloat. This difficulty, however, can be overcome by the use of certain types of dwarf beef cattle in which chronic bloat is an inherited characteristic (Gregory et al., 1951) . Dwarf cattle therefore offer an excellent experimental tool for the study of the microbiology of bloat because of the frequency and severity of bloat in these animals. The cause of this type of bloat has not been studied, but it has been assumed to be a result of their distorted anatomy (Cole and Colvin, 1955) .
MATERIALS AND METHODS
Thirty-six horned and polled Hereford, homozygous dwarf calves of both sexes were assembled at the Washington State Experiment Station, Pullman, Washington. These dwarfs were from commercial and purebred 1957 and 1958 calves; the dwarfs were either bloaters, potbelly, or normal belly. Some of the dwarfs did not show the external characteristics of dwarfs (undershot jaw and dish-faced); these were classified as dwarflike. Six normal growing control animals of
